BIOCHEMICAL SOCIETY TRANSACTIONS both pigeon and quail kidneys. In quail, this enzyme has an activity which is only one-quarter of the CoA ligase activity, but in pigeon the activities of the hydrolase and the ligase are similar. Therefore, hydrolysis of the benzoyl-CoA intermediate may account for the rate of the overall reaction in pigeon, being only one-half of that of the CoA ligase or the glycine N-acyltransferase reactions.
The apparent optimum pH of mammalian glycine Nacyltransferases varies between 7.3 and 10.0 (Huckle & Millburn, 1982) and the value of around 8.0 for glycine and ornithine conjugation in pigeon and quail, respectively, falls within this range. The apparent K , values (from Eadie-Hofstee plots) with respect to the amino acid substrate for the acyl-CoA : amino acid N-acyltransferase from the avian kidneys are 4.7 mM-glycine (pigeon) and 1.4 mMornithine (quail). Thus, these enzymes have affinities for their respective acyl acceptors similar to that of mammalian glycine N-acyltransferase from various sources (3-20 mM; Huckle & Millburn, 1982) . The benzoyl-CoA ligases from the avian kidneys have similar affinities for both benzoic acid (apparent K , for pigeon is 21 p~ and for quail 28 p~) and CoA (apparent K , for pigeon is 271 p~ and for quail 244 p~) and both have an apparent pH optimum of about 9.0.
Glucuronidation of benzoic acid was not detected in either quail liver or kidneys. In pigeon, benzoylglucuronide biosynthesis occurs mainly in the liver, which has an activity three times that of the kidneys. In mammals, glucuronidation occurs almost exclusively in the liver (Seymour et al., 1987a) . The total glucuronidation capacity (hepatic plus renal activities) in pigeon was 0.03 f 0.004 ( n = 3 ) pmol of benzoic acid conjugated/min per kg body weight compared with a value of 0.32 f 0.04 ( n = 3 ) for glycine conjugation.
The total conjugation capacity (amino acid conjugation plus glucuronidation) for benzoic acid in pigeon was similar to that found for quail (Seymour et al., 19876) and for ferret and rat, which had the slowest rates of benzoic acid metabolism in the mammals tested (Seymour et a[., 1987a) . Atrial natriuretic peptide (ANP) and a series of related peptides have been shown to have potent diuretic, natriuretic and hypotensive actions, suggesting that these peptides play a major role in the regulation of body fluid volume (Atlas, 1986; Sonnenberg, 1986) . Specific receptors for ANP have been identified in many tissues including bovine adrenal cortex and rat kidney, where recent reports have suggested the possibility of receptor heterogeneity (Meloche et al., 1986; Takayanagi et al., 1987; Maack et al., 1987) . ANP has been shown to increase intracellular cyclic GMP by stimulating particulate guanylate cyclase and the biological effects of ANP are thought to be mediated through this second messenger system (Waldman et al., 1984; Tremblay et al., 1985) . We have previously demonstrated ANP stimulation of intracellular cyclic GMP levels in ventricular myocytes isolated from rat and rabbit heart (Aiton & Cramb, 1985; Cramb et al., 1987) . In the present study we have compared the binding of 12s1-ANP to purified rat cardiac sarcolemmal membranes with the ability of ANP to stimulate particulate guanylate cyclase in the same preparation.
Abbreviation used: ANP, atrial natriuretic peptide.
Sarcolemmal membranes were prepared from male Wistar rat ventricles as described by Cramb & Dow (1983) and were used at a final protein concentration of 5-20 pg/ml in all assays. In the direct binding studies membranes were incubated for 40 min at 37°C with 12sI-ANP (40-100 PM) in the presence of varying concentrations of unlabelled ANP and buffer containing 50 mM-Tris/HCI, pH 7.4, 100 mMNaCI, 0.1 mM-EDTA, 5 mM-MgCI,, 1 pdeupeptin, 0.1 PMpepstatin and bovine serum albumin ( 1 mg/ml). The final incubation volume was 200 pl. Incubations were terminated by the addition of 2 ml of ice-cold wash buffer containing 50 mM-Tris/HCI, pH 7.4, 100 mM-NaC1. Bound '*'I-ANP was separated from free by rapid filtration through Whatman GF/F filters [presoaked in 0.3% (w/v) polyethyleneimine for 60 min] followed by washing with 10 ml of the same buffer.
Guanylate cyclase activity was determined by incubating sarcolemmal membranes at 37°C for 20 min with various concentrations of ANP in the presence of 50 mM-triethanolamine, pH 7.4, 2 mM-l-methyl-3-isobutylxanthine, 10 mwtheophylline, creatine phosphokinase (0.1 mg/ml), 5 mwcreatine phosphate, 3 mM-MnClz and 1 mwguanosine triphosphate (final volume 100 p l ) . The reactions were terminated by the addition of 1 ml of 30 mM-EDTA at 100°C. The cyclic GMP generated during the incubation was measured by radioimmunoassay as described by Richman et al. (1980) . mg t o 31Sk68 pmol/min per mg at lo-" M-ANP (values represent the S.E.M. for 11 = Y determinations). Analysis of dose-response curves for ANP (Fig. 1 u ) Stephenson & Kenny, 1087). This last possibility can be discounted as, under the conditions described above, no significant breakdown of ANP could be detected by h.1.p.c. analysis. The displacement of "'I-ANP by unlabelled ANP resulted in complex dose-response curves (Fig. I a ) which suggested the existence of two binding sites in these membranes. Scatchard analysis of the data yielded a biphasic plot (Fig.  1 h) . with 25% of the binding sites being of high affinity and half-maximal inhibition (lC5,,) occurring at 1 PM, the remainder of the sites having low affinity with an IC,,, of 1.5 nM. At low concentrations of ANP discrepancies can be observed between the two dose-response curves (Fig. lu) . N o increase in guanylate cyclase activity can be detected with 1 p~-A N P , whereas this same concentration will displace half of the '?51-ANP from the high-affinity binding site. At concentrations above 1 n M , the two dose-response curves are superimposable.
In conclusion, these data demonstrate specific '251-ANP binding sites in rat cardiac sarcolemmal membranes and the stimulation of guanylate cyclase activity by ANP in the same preparation. '?51-ANP binding in these membranes is complex and suggests either the presence of a single receptor with two affinity states or two independent binding sites. The stimulation of guanylate cyclase activity appears t o be associated only with the low-affinity state/site.
The cyclic GMP antibody used was a gift from Dr P. Hamet,
